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ÍÛæ̃ Û¶ÛÛ : (1) ›÷¾Û¨Ûà ©ÛÁõºõ¶ÛÛ× …Û×ïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé.  

  (2) ÈÛíéßÛÛÜ¶Ûïõ •Û¨Û¶ÛýÛ×ªÛ ÈÛÛ¸ÛÁõà ÉÛïõÛÉÛé.  

  (3) …Û×ïõ¦øÛïõàýÛ ïõÛéÌ¤øïõÛé ©Ûé¾Û›÷ …ÛÅÛé”Û ÜÈÛ¶Û×©Ûà¬Ûà ¾ÛÇÉÛé.  

 

1. (a) “ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û …é …éïõ ïõÅÛÛ ©Ûé¾Û›÷ ÜÈÛßÛÛ¶Û ™öé.” – …Û ÜÈÛµÛÛ¶Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. ©Ûé¾Û›÷ 

ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÈÛÛ¶ÛÛ ÜÈÛÜÈÛµÛ ©Û¼Û‘õÛ…Ûé ÍÛ¾Û›ÛÈÛÛé.  7 

                            …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶Ûà ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ Big M Áõà©Û¬Ûà ¾ÛéÇÈÛÛé. (•Û¾Ûé ©Ûé …éïõ) 

  (1) ¶ýÛæ¶Û©Û¾Û ¼Û¶ÛÛÈÛÛé : Z = 12X1 + 20X2 

     s.to. 6X1 + 8X2 ≤ 100 

      7X1 + 12X2 ≥ 120 

      X1, X2 ≥ 0 

  (2) ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÛé : Z = 3X1 + 5X2 + 7X3 

     s.to. X1 + X2 + 3X3 ≤ 10 

      4X1 – X2 + 2X3 ≥ 15 

      X1, X2 ≥ 0, X3 unrestricted 

 (b) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : (•Û¾Ûé ©Ûé ¼Ûé) 4 

  (1) ïõÛýÛÛÙ©¾Ûïõ ÍÛ×ÉÛÛéµÛ¶Û¶ÛÛ ¸ÛÛÍÛÛ…Ûé ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›ÛÈÛÛé.  

  (2) ïèõÜªÛ¾Û ˜ÛÅÛÛéÈÛÛÇà ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÈÛÛ¶Ûà Ü³ù-©Û¼Û‘õÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  
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  (3) ¶Ûà˜Ûé ªÛ¨Û ÜÈÛÜÈÛµÛ Í¤Öéø¤éøœ÷ …¶Ûé ˜ÛÛÁõ –Û¤ø¶ÛÛ…Ûé ¾ÛÛ¤éø¶ÛÛé ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ (` ¾ÛÛ×) …Û¸ÛéÅÛ ™öé : 

 States of Nature 

Strategy N1 N2 N3 N4 

S1 4000 –100 6000 18000 

S2 20000 5000 400 0 

S3 20000 15000 –2000 1000 

   (1) Maximax …Ü½Û•Û¾Û (2) Maximin …Ü½Û•Û¾Û Ðéü¥øÇ Ü¶Û¨ÛÙýÛ ¾ÛéÇÈÛÛé. 

 (c) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : (•Û¾Ûé ©Ûé ªÛ¨Û) 3 

  (1) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé …¼ÛÛÜµÛ©Û ŠïéõÅÛ 

  (2) …¸ÛéÜ“Û©Û ¶ÛÛ¨ÛÛïõàýÛ Ýïõ¾Û©Û 

  (3) EVPI …¶Ûé EPPI 

  (4) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¾ÛÛ× ÜÈÛïèõ©Û©ÛÛ 

  (5) …¸ÛéÜ“Û©Û (Opportunity) ¶ÛäïõÍÛÛ¶Û (…¸ÛéÜ“Û©Û ©Ûïõ¶Ûä× ¶ÛäïõÍÛÛ¶Û) 

  (6) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ÈÛíéïõÜÅ¸Ûïõ ŠïéõÅÛ  

 

2. (a) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûä× ÈýÛÛ¸Ûïõ ÍÈÛÄõ¸Û ÅÛ”ÛÛé. ©Ûé¾Û›÷ ©Ûé ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ …¶Ûé ÍÛäÁéõ”Û 

…ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûä× …éïõ ”ÛÛÍÛ ÍÈÛÄõ¸Û ™öé ©Ûé þùÉÛÛÙÈÛÛé. 7 

…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶Ûà ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø …Û¸ÛéÅÛ ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ¶Ûà ¾Ûþùþù¬Ûà ÈÛÇ©ÛÁõ¶Ûé ¾ÛÐü«Û¾Û 

¼Û¶ÛÛÈÛé ©ÛéÈÛÛé ˆÌ¤ø©Û¾Û ŠïéõÅÛ ¾ÛéÇÈÛÛé.  

To  

I II III IV 
Supply 

A 95 80 70 60 70 

B 75 65 60 50 40 

C 70 45 50 30 90 
From 

D 60 40 40 30 30 

 Demand 40 50 60 60  
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 (b) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (•Û¾Ûé ©Ûé …éïõ) 4 

  (1) ¶Ûà˜Ûé …Û¸ÛéÅÛ þæùÁõà ËÛéÜ¨Ûïõ ¸ÛÁõ¬Ûà …éïõ ¾ÛäÍÛÛºõÁõà ïõÁõ©ÛÛ× ÍÛéÅÍÛ¾Ûé¶Û ¾ÛÛ¤éø ©Ûé¶ÛÛé ˆÌ¤ø©Û¾Û 

ÁõÍ©ÛÛé …¶Ûé ïäõÅÛ ¶ýÛæ¶Û©Û¾Û ¾ÛäÍÛÛºõÁõà¶Ûà þæùÁõà ¾ÛéÇÈÛÛé : 

To A B C D 

A – 45 15 39 

B 40 – 49 39 

C 81 31 – 59 

From 

D 39 39 35 – 

  (2) ¶Ûà˜Ûé¶ÛÛ ¾ÛÛ¤éø ïõýÛÛ Ü¶ÛýÛäÜî©Û¶ÛÛ ŠïéõÅÛÛé ÈÛé̃ ÛÛ¨Û¶Ûé ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÉÛé ? 

Area A B C D E F 

I 73 77 80 88 80 74 

II 61 65 63 68 66 64 

III 40 43 45 50 30 32 

IV 45 47 52 50 58 41 

V 67 75 73 72 74 75 

 

Salesman 

VI 70 68 74 75 77 73 

 (c) …éïõ …¬ÛÈÛÛ ¼Ûé ÈÛÛîýÛÛé¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 3 

  (1) …ÍÛ×©ÛäÜÅÛ©Û Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ ŠïéõÅÛÈÛÛ ¾ÛÛ¤éø ïõýÛÛ ºéõÁõºõÛÁõÛé ›÷ÄõÁõà ™öé ? 

  (2) ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ÜÈÛïèõ©Û©ÛÛ …é¤øÅÛé ÉÛä× ? 

  (3) ¤ÖøÛ¶ÍÛÉÛà¸Û¾Ûé¶¤ø¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 

3. (a) Ü³ù-ÈýÛÜî©Û-ÉÛæ¶ýÛ ÍÛÁõÈÛÛÇÛ¶Ûà Áõ¾Û©Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶Ûé ¼Û×¶Ûé Í¸ÛµÛÙïõÛé ¾ÛÛ¤éø ÍÛäÁéõ”Û 

…ÛýÛÛé›÷¶Û¶ÛÛ ¾ÛÛé¦éøÅÛ¶ÛÛ ÍÈÛÄõ¸Û¾ÛÛ× þùÉÛÛÙÈÛÛé.  7 

…¬ÛÈÛÛ 

  •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 

  (1) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶ÛÛé ŠïéõÅÛ ÍÛÁõÍÛÛˆ¶ÛÛ ÜÍÛ±ùÛ×©Û ³ùÛÁõÛ ¾ÛéÇÈÛÛé.  

Player B I II III IV V VI 

I 4 2 0 2 1 1 

II 4 3 1 3 2 2 

III 4 3 7 –5 1 2 

IV 4 3 4 –1 2 2 

 

Player A 

V 4 3 2 –2 2 2 
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  (2) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶ÛÛé ŠïéõÅÛ ÍÛà¾¸ÛÅÛé“Û¶Ûà Áõà©Û¬Ûà ¾ÛéÇÈÛÛé.  

Player B I II III 

I 0 2 2 

II 3 –1 3 

 

Player A 

III 4 4 –2 

  (3) ¶Ûà˜Ûé¶Ûà Áõ¾Û©Û¶ÛÛé ŠïéõÅÛ …ÛÅÛé”Û¶Ûà Áõà©Û¬Ûà ¾ÛéÇÈÛÛé. 

Player B I II 

I 2 3 

II 1 7 

III –6 10 

 

Player A 

IV 3 2 

 (b) •Û¾Ûé ©Ûé …éïõ¶ÛÛé ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 4 

  (1) ¼Ûé ¾ÛÉÛà¶ÛÛé ¸ÛÁõ n ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûà ’õ¾Û©ÛÛ¶Ûà ÍÛ¾ÛÍýÛÛ ¾ÛÛ¤éø ›Ûé¶ÍÛ¶Û¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 

©Ûé¾Û›÷ ªÛ¨Û ¾ÛÉÛà¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ¼Ûé ¾ÛÉÛà¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ºéõÁõÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà ›÷ÄõÁõà ÉÛÁõ©ÛÛé 

þùÉÛÛÙÈÛÛé.  

  (2) ªÛ¨Û ¾ÛÉÛà¶ÛÛé A, B …¶Ûé C ¸ÛÁõ ABC ’õ¾Û¾ÛÛ× ÍÛÛ©Û ïõÛýÛÛë ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ªÛ¨ÛéýÛ 

¾ÛÉÛà¶ÛÛé ¸ÛÁõ þùÁéõïõ ïõÛýÛÙ ïõÁõÈÛÛ¾ÛÛ× ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ ¶Ûà˜Ûé …Û¸ÛéÅÛ ™öé. þùÁéõïõ ¾ÛÉÛà¶Û ¸ÛÁõ …éïõ 

ÍÛ¾ÛýÛé …éïõ ›÷ ïõÛýÛÙ ïõÁõà ÉÛïõÛýÛ ™öé. …Û ïõÛýÛÛë ïõÁõÈÛÛ ¾ÛÛ¤éø¶ÛÛé ˆÌ¤ø©Û¾Û ’õ¾Û, ïäõÅÛ ÍÛ¾ÛýÛ 

…¶Ûé þùÁéõïõ ¾ÛÉÛà¶Û¶ÛÛé ÁõÛÐü ›ÛéÈÛÛ¶ÛÛé ÍÛ¾ÛýÛ ¾ÛéÇÈÛÛé.  

Processing time (in Minutes) 

Jobs Machine A Machine B Machine C 

1 10 6 8 

2 8 4 7 

3 12 6 5 

4 6 5 9 

5 9 3 10 

6 11 4 6 

7 9 2 5 
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 (c) …éïõ …¬ÛÈÛÛ ¼Ûé ÈÛÛîýÛÛé¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 3 

  (1) ÈýÛÛ”ýÛÛ …Û¸ÛÛé :  

   (…) •ÛäÄõ-ÅÛ–Ûä Ýïõ¾Û©Û 

   (¼Û) ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù 

   (ïõ) Áõ¾Û©Û¶Ûà Ýïõ¾Û©Û 

  (2) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛ ˆÌ¤ø©Û¾Û ŠïéõÅÛ¾ÛÛ× Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ×”ýÛÛ ïéõ¤øÅÛà ÐüÛéýÛ ? 

  (3) Ü¶ÛýÛäÜî©Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× ÈÛíéïõÜÅ¸Ûïõ ŠïéõÅÛ ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ÅÛ”ÛÛé.  

 

4. (a) …éïõ ¸ÛóÛé›÷éî¤ø¾ÛÛ× 14 ïõÛýÛÛë ™öé. ›÷é¶Ûà ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé¶ÛÛ ïõÛéÌ¤øïõ¾ÛÛ× …Û¸ÛéÅÛ ™öé : 7 

Activity Immediate 

Predecessor 

Duration  

(in Months) 

A – 3 

B A 5 

C A 7 

D B 4 

E C 6 

F C 4 

G D, E 5 

H G, F 28 

I G 2 

J H, I  4 

  …Û ¸ÛóÛé›÷éî¤ø ¾ÛÛ¤éø : 

  (1) ¶Ûé¤øÈÛïÙ þùÛéÁõÛé …¶Ûé ïõ¤øÛéïõ¤øà ¸Û¬Û ¾ÛéÇÈÛÛé.  

  (2) ¸ÛóÛé›÷éî¤ø ¸Ûæ̈ ÛÙ ïõÁõÈÛÛ¶ÛÛé ÍÛ¾ÛýÛ ¾ÛéÇÈÛÛé.  

  (3) Ü¼Û¶Û-ïõ¤øÛéïõ¤øà ïõÛýÛÛë ¾ÛÛ¤éø ÜÈÛÜÈÛµÛ ¸ÛóïõÛÁõ¶Ûà ¸ÛóÈÛÛÜÐü©ÛÛ ¾ÛéÇÈÛÛé.  

…¬ÛÈÛÛ 
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  ¶Ûà˜Ûé ¸ÛóÛé›÷éî¤ø¶Ûà ¾ÛÛÜÐü©Ûà …Û¸ÛéÅÛ ™öé : 

Activity Predecessor Duration  (in Days) 

  to tm tp 

A – 1 1 7 

B – 1 4 7 

C – 2 2 8 

D A 1 1 1 

E B 2 5 14 

F C 2 5 8 

G D, E 3 6 15 

  …Û ¸ÛóÛé›÷éî¤ø ¾ÛÛ¤éø : 

  (1) PERT ¶Ûé¤øÈÛïÙõ þùÛéÁõÛé.  

  (2) ïõ¤øÛéïõ¤øà ¸Û¬Û ¾ÛéÇÈÛÛé. 

  (3) …Û ¸ÛóÛé›÷éî¤ø¶Ûà …¸ÛéÜ“Û©Û ÅÛ×¼ÛÛˆ …¶Ûé ©Ûé¶Ûä× ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé.  

  (4) …Û ¸ÛóÛé›÷éî¤ø 95% ÍÛ×½ÛÛÈÛ¶ÛÛ ÍÛÛ¬Ûé ¸Ûæ̈ ÛÙ ¬ÛÛýÛ ©Ûé¶ÛÛé ÍÛ¾ÛýÛ•ÛÛÇÛé ïéõ¤øÅÛÛé ¬ÛÉÛé ? 

 (b) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : (•Û¾Ûé ©Ûé ¼Ûé) 4 

  (1) PERT ¸Ûè¬Û‘õÁõ¨Û¾ÛÛ× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨ÛÛé¶ÛÛ Š¸ÛýÛÛé•Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  

  (2) CPM …¶Ûé PERT ÈÛ˜˜Ûé ©ÛºõÛÈÛ©Û ÍÛ¾Û›ÛÈÛÛé.  

  (3) ’éõÉÛá•Û¶ÛÛé ”ýÛÛÅÛ ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé.  

 (c) …éïõ …¬ÛÈÛÛ ¼Ûé ÈÛÛîýÛÛé¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 3 

  (1) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : (1) ¾Ûäî©Û ¸ÛóÈÛÛÐüà©ÛÛ  (2) Ü¶ÛÁõ¸Ûé“Û ¸ÛóÈÛÛÜÐü©ÛÛ 

  (2) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : (1) ïäõÅÛ ¸ÛóÈÛÛÐüà©ÛÛ  (2) ”Û˜ÛÙ §øÛÇ 

  (3) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : (1) …ÛÉÛÛÈÛÛþùà ÍÛ¾ÛýÛ  (2) Ü¶ÛÁõÛÉÛÛÈÛÛþùà ÍÛ¾ÛýÛ  

 

5. (a) ¶Ûà˜Ûé¶ÛÛ ÜÈÛµÛÛ¶ÛÛé ÍÛÛ˜ÛÛ× ™öé ïéõ ”ÛÛé¤øÛ× ©Ûé þùÉÛÛÙÈÛÛé : 7 

  (1) ˜ÛÛÁõ ˜ÛÅÛÛé ÈÛÛÇà ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ŠïéõÅÛ …ÛÅÛé”Û¶Ûà Áõà©Û¬Ûà ¾ÛéÇÈÛà   

ÉÛïõÛýÛ ™öé.  

  (2) ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûà ïõÛé̂  ÉÛÁõ©ÛÛé ¾ÛÛ¶ýÛ ¶Û ¬ÛÛýÛ ©ýÛÛÁéõ ©Ûé¶ÛÛé …ÉÛîýÛ ŠïéõÅÛ 

(Infeasible Solution) ïõÐéüÈÛÛýÛ ™öé.  
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  (3) ¾ÛäÍÛÛºõÁõà ïõÁõ©ÛÛ× ÍÛéÅÍÛ¾Ûé¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûà Áõà©Û¬Ûà ŠïéõÅÛà 

ÉÛïõÛýÛ ™öé.  

  (4) …éïõ ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶Ûé ÍÛ×©ÛäÜÅÛ©Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¼Û¶ÛÛÈÛ¤øà ÐüÛÁõ …¬ÛÈÛÛ Í©Û×½Û 

Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

  (5) Ü¶Û¨ÛÙýÛ ¬ÛàýÛÁõà¾ÛÛ× ïäõþùÁõ©Û¶Ûà …ÈÛÍ¬ÛÛ…Ûé ÍÛÛ¬Ûé ÍÛ×½ÛÛÈÛ¶ÛÛ…Ûé ›Ûé¦øÛýÛéÅÛà ÐüÛéýÛ ™öé.  

  (6) Ü³ù-ÈýÛÜî©Û ÉÛæ¶ýÛ ÍÛÁõÈÛÛÇÛ¶Ûà Áõ¾Û©Û¾ÛÛ× Ð×ü¾ÛéÉÛÛ ¸ÛÅÛÛ¨ýÛ Ý¼Ûþäù ÐüÛéýÛ ™öé.  

  (7) šýÛÛÁéõ ¶Ûé¤øÈÛïÙõ¾ÛÛ× ïõÛýÛÛë ©ÛàÁõÛé ¸ÛÁõ þùÉÛÛÙÈÛÛýÛ ™öé ©ýÛÛÁéõ ©Ûé¶Ûé activity-on-node (–Û¤ø¶ÛÛ-

¸ÛÁõ ïõÛýÛÙ) ÈÛÛÇä× ¶Ûé¤øÈÛïÙõ ïõÐéüÈÛÛýÛ ™öé.  

 (b) ÈÛíéïõÜÅ¸Ûïõ ¸ÛóÊ¶ÛÛé : 7 

  (1) …éïõ ºõà¡öàïõÅÛ ¾ÛÛé¦éøÅÛ …é ________ ¶Ûä× ŠþùÛÐüÁõ¨Û ™öé.  

   (a) …ÛˆïõÛé¶Ûàïõ ¾ÛÛé¦éøÅÛ  (b) …é¶ÛéÅÛÛé•Û ¾ÛÛé¦éøÅÛ  

   (c) ÉÛÛ¼þùàïõ ¾ÛÛé¦éøÅÛ  (d) •ÛÛÜ¨ÛÜ©Ûïõ ¾ÛÛé¦éøÅÛ  

  (2) …˜ÛÛé‘õÍÛ©ÛÛ¾ÛÛ× Ü¶Û¨ÛÙýÛ ïõÁõÈÛÛ ¾ÛÛ¤éø ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõýÛÛé …Ü½Û•Û¾Û ÈÛ¸ÛÁõÛýÛ ™öé ? 

   (a) Maximin (•ÛäÄõ-ÅÛ–Ûä) 

   (b) Maximax (•ÛäÄõ-•ÛäÄõ) 

   (c) ÅÛ–Ûä-•ÛäÄõ 

   (d) ¶ýÛæ¶Û©Û¾Û …¸ÛéÜ“Û©Û ¶ÛäïõÍÛÛ¶Û 

  (3) ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÈÛÛ¶Ûà ÍÛäÁéõ”Û …ÛýÛÛé›÷¶Û¶Ûà ÍÛ¾ÛÍýÛÛ¾ÛÛ× Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ¾ÛÛ× ïèõÜªÛ¾Û ˜ÛÅÛ¶ÛÛé 

ÍÛÐü•Ûä̈ Ûïõ ________ ™öé.  

   (a) +M (b) –M 

   (c) ÉÛæ¶ýÛ (d) Š¸ÛÁõ¶ÛÛ …éïõ¸Û¨Û ¶ÛÐüà 

  (4) ›Ûé ÍÛà¾¸ÛÅÛé“Û ïõÛéÌ¤øïõ¶ÛÛ XB Í©Û×½Û¾ÛÛ× Þô¨Û Ýïõ¾Û©ÛÛé …ÛÈÛé ©ýÛÛÁéõ 

   (a) ©Ûé ŠïéõÅÛ ˆÌ¤ø©Û¾Û ™öé. 

   (b) ©Ûé ŠïéõÅÛ …ÉÛîýÛ ŠïéõÅÛ ™öé.  

   (c) ©Ûé ŠïéõÅÛ …¼ÛÛÜµÛ©Û ™öé.  

   (d) Š¸ÛÁõ¶ÛÛ ¼ÛµÛÛ ›÷  
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  (5) ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõˆ Áõà©Û ÈÛÛÐü¶ÛÈýÛÈÛÐüÛÁõ¶Ûà ÍÛ¾ÛÍýÛÛ¶ÛÛé ˆÌ¤ø©Û¾Û ŠïéõÅÛ ¾ÛÇà •ÛýÛéÅÛ ™öé ©Ûé 

˜ÛïõÛÍÛÈÛÛ ¾ÛÛ¤éø ÈÛ¸ÛÁõÛýÛ ™öé ? 

   (a) ¶ýÛæ¶Û©Û¾Û ”Û˜ÛÙ¶Ûà Áõà©Û 

   (b) ÈÛÛé•ÛéÅÛ¶Ûà Áõà©Û  

   (c) Modified Distribution ¶Ûà Áõà©Û 

   (d) ÈÛÛýÛÈýÛ ”Ûä̈ ÛÛ¶Ûà Áõà©Û  

  (6) ¤ÖøÛ¶ÍÛÉÛà¸Û¾Ûé¶¤ø ÍÛ¾ÛÍýÛÛ¾ÛÛ× Ü¶ÛýÛäÜî©ÛÈÛÛÇÛ ¾ÛæÇ½Ûæ©Û ˜ÛÅÛÛé¶Ûà ÍÛ×”ýÛÛ _________ ™öé.  

   (a) m + n – 1 (b) 2m + 2n – 1 

   (c) 2m + 2n – 2 (d) m + n + 1 

  (7) …éïõ ¸ÛóÛé›÷éî¤ø¾ÛÛ× ›Ûé ïõÛé̂  ïõÛýÛÙ ¶Ûé ÉÛæ¶ýÛ –Û¤ø ÐüÛéýÛ ©ÛÛé  

   (a) ©Ûé ïõÛýÛÙ ïõ¤øÛéïõ¤øà ¸Û¬Û ¸ÛÁõ ™öé. 

   (b) ©Ûé …éïõ ¼Û¶ÛÛÈÛ¤øà ïõÛýÛÙ ™öé.  

   (c) ©Ûé Ü¼Û¶Û-ïõ¤øÛéïõ¤øà ïõÛýÛÙ ™öé. 

   (d) Š¸ÛÁõ¶ÛÛ …éïõ¸Û¨Û ¶ÛÐüà 

__________ 
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Seat No. :  _______________ 
  

N38-103 
December-2014 

M.Com., Sem.-IV 

507 : Operations Research 

  
Time :  3 Hours]  [Max. Marks : 70 

 

Instructions : (1) Figures to the right indicate marks of each question. 

   (2) Use of Scientific Calculator is permitted. 

   (3) Statistical Tables and Graphs will be provided on request. 

 

 

1. (a) “Operations Research is an art as well as a science.”– Discuss. Also explain the 

stages involved in solving an Operations Research problem. 7 

OR 

  Solve the following Linear Programming problem for its optimum solution using 

Big M method : (any one) 

  (1) Minimize : : Z = 12X1 + 20X2 

     s.to. 6X1 + 8X2 ≤ 100 

      7X1 + 12X2 ≥ 120 

      X1, X2 ≥ 0 

 

  (2) Maximize : Z = 3X1 + 5X2 + 7X3 

     s.to. X1 + X2 + 3X3 ≤ 10 

      4X1 – X2 + 2X3 ≥ 15 

      X1, X2 ≥ 0, X3 unrestricted 

 

 

 (b) Answer briefly any two : 4 

  (1) Discuss in detail the Phases of Operations Research.  

  (2)  Explain briefly two phase method for solving a Linear Programming 

problem involving Artificial variables. 
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  (3) The following matrix gives the payoff (in `) of 3 different strategies 

against 4 events : 

 States of Nature 

Strategy N1 N2 N3 N4 

S1 4000 – 100 6000 18000 

S2 20000 5000 400 0 

S3 20000 15000 – 2000 1000 

   Obtain the decision to be taken under (1) Maximax approach 

   (2)  Maximin approach 

 

 (c) Define (any three) : 3 

  (1) An Unbounded solution to a Linear Programming Problem. 

  (2) Expected Monetary Value. 

  (3) EVPI and EPPI 

  (4) Degeneracy in Linear Programming. 

  (5) Expected Opportunity Loss. 

  (6) An Alternative Optimal solution to a Linear Programming Problem. 

 

2. (a) Describe the General Formulation of an Assignment Problem. Also show how it 

can be considered as a particular case of a Transportation Model and a Linear 

Programming Model. 7 

OR 

  Solve the following Transportation problem for its optimum solution so as to 

maximize the profit, given the following profit matrix : 

To  

I II III IV 
Supply 

A 95 80 70 60 70 

B 75 65 60 50 40 

C 70 45 50 30 90 
From 

D 60 40 40 30 30 

 Demand 40 50 60 60  
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 (b) Answer briefly any one : 4 

  (1) Solve the following Travelling Salesman problem to find his optimum 

route and also find the total distance travelled on this route, given the 

following distance matrix : 

To A B C D 

A – 45 15 39 

B 40 – 49 39 

C 81 31 – 59 

From 

D 39 39 35 – 

 

  (2) What are the job assignment pairs that shall maximize the total sales ? 

Area A B C D E F 

I 73 77 80 88 80 74 

II 61 65 63 68 66 64 

III 40 43 45 50 30 32 

IV 45 47 52 50 58 41 

V 67 75 73 72 74 75 

Salesman 

VI 70 68 74 75 77 73 

 

 (c) Answer in one or two lines only : 3 

  (1) What modifications are required to solve an unbalanced Assignment 

Problem ? 

  (2) What is Degeneracy in Transportation Problem ? 

  (3) Define Transshipment problem. 

 

 

3. (a) Define a two-person zero-sum game and express it as a Linear programming 

model for both the opponents. 7 

OR 

  Attempt any two : 

  (1) Solve the following game using dominance principle. 

Player B I II III IV V VI 

I 4 2 0 2 1 1 

II 4 3 1 3 2 2 

III 4 3 7 –5 1 2 

IV 4 3 4 –1 2 2 

Player A 

V 4 3 2 –2 2 2 
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  (2) Solve the following game by Simplex method : 

Player B I II III 

I 0 2 2 

II 3 –1 3 
Player A 

III 4 4 –2 

 

  (3) Solve the following game by Graphical Method. 

Player B I II 

I 2 3 

II 1 7 

III –6 10 

Player A 

IV 3 2 

   

 (b) Answer briefly any one : 4 

  (1) Explain Johnson’s Algorithm to solve a sequencing problem with n jobs on 

two machines. Also state the conditions of reducing a Three Machine 

Sequencing Problem into a Two Machine Sequencing Problem. 

 

  (2) Seven jobs are to be processed on three different machines A, B and C in 

the order ABC. The processing time taken by each job on three machines is 

given below. Processing only one job at a time is allowed on each machine. 

Determine the optimum sequence of  the jobs, total elapsed time and 

waiting time for each machine. 

Processing time (in Minutes) 

Jobs Machine A Machine B Machine C 

1 10 6 8 

2 8 4 7 

3 12 6 5 

4 6 5 9 

5 9 3 10 

6 11 4 6 

7 9 2 5 
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 (c) Answer in one or two lines only : 3 

  (1) Define :  

   (a)  Maximin value  

   (b)  Saddle point  

   (c)  Value of the game. 

  (2) What is the number of assignments in the optimum solution of an 

Assignment problem ? 

  (3) State the condition for getting an alternative optimal solution in 

Assignment problem. 

 

4. (a) Consider the following table summarizing the details of a project involving        

14 activities :  7 

Activity Immediate 

Predecessor 

Duration  

(in Months) 

A – 3 

B A 5 

C A 7 

D B 4 

E C 6 

F C 4 

G D, E 5 

H G, F 28 

I G 2 

J H, I  4 

  For this project : 

  (1) Draw the Network and obtain the Critical Path. 

  (2) Obtain the Project Completion Time. 

  (3) Compute the different types of floats associated with Non-critical 

Activities. 

OR 
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  Consider a project below :  

Activity Predecessor Duration  (in Days) 

  to tm tp 

A – 1 1 7 

B – 1 4 7 

C – 2 2 8 

D A 1 1 1 

E B 2 5 14 

F C 2 5 8 

G D, E 3 6 15 

  For this project : 

  (1) Construct a PERT Network. 

  (2) Find the critical path. 

  (3) Determine the expected length of the project and its variance. 

  (4) What is the duration of the project that will have 95% chance of being 

completed ? 

 

 (b) Answer briefly any two : 4 

  (1) Write a brief note on use of probability distributions in PERT Analysis. 

  (2) Distinguish between CPM and PERT. 

  (3) Explain briefly the concept of crashing the activities. 

 

 (c) Answer in one or two lines only : 3 

  (1) Define : (1) Free Float  (2) Independent Float 

  (2) Define : (1) Total Float (2) Cost slope. 

  (3) Define : (1) Optimistic time (2) Pessimistic time 

 

5. (a) State whether the following statements are True or False.  7 

  (1) A Linear Programming problem with four variables can be solved by 

Graphical method. 

  (2) An infeasible solution is obtained when any of the constraints of the Linear 

Programming problem is violated by this solution. 
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  (3) The travelling salesman problem can be solved as a transportation problem. 

  (4) A dummy row or column is added to a transportation problem in order to 

make it balanced. 

  (5) In decision theory probabilities are associated with states of nature. 

  (6) In a two person zero sum game, a saddle point always exists. 

  (7) A network in which the activities are represented by an arrow is referred to 

as activity-on node network. 

 

 (b) Multiple Choice Questions : 7 

  (1) A physical model is an example of 

   (a) An Iconic Model 

   (b) An Analogue Model 

   (c) A Verbal Model 

   (d) A Mathematical Model 

 

  (2) Which of the following criterion is not used for decision making under 

uncertainty ? 

   (a) Maximin 

   (b) Maximax 

   (c) Minimax 

   (d) Minimize expected loss 

 

  (3) For an maximization problem, the objective function coefficient for an 

artificial variable is 

   (a) + M  (b) – M 

   (c) Zero  (d) None of the above 

 

  (4) If a negative values appear in the solution values XB column, of the 

simplex table, then 

   (a) The solution is optimal 

   (b) The solution is infeasible 

   (c) The solution is unbounded 

   (d) All of the above 
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  (5) Which of the following methods is used to verify the optimality of the 

current solution of the transportation problem ? 

   (a) Least Cost Method 

   (b) Vogel’s Approximation Method 

   (c) Modified Distribution Method 

   (d) North-West Corner Method 

 

  (6) The total number of allocated cells in the optimal solution of a 

transshipment problem is : 

   (a) m + n – 1 

   (b) 2m + 2n – 1 

   (c) 2m + 2n – 2 

   (d) m + n + 1 

 

  (7) If an activity in a project has zero slack, it implies that 

   (a) It lies on the critical path 

   (b) It is a dummy activity 

   (c) It is a non critical activity 

   (d) None of the above 

    

 

   

 


